The results of a survey of employnwntoutcome and their relationshipto psychometric indices indicated that competitiveemployrnentfollovtingseveretraumaticbraininjuiy is an ambitiousendeavor While9870 of the subjects sampled were eitier employed or in school premorbidly, 43qo of the subjects were unemployedpostinjury. Spectficaliy,the IndividualAbiliiy Profile (IAP) (Dean, 1982 (Dean, , 1983 
INTRODUCTION
Alterations in behavior following traumatic brain injury have been extensively documented (Klonoff, Sheperd, & Lamb, 1994; Levin, 1985; Lezak, 1978 Lezak, , 1995 Prigatano, 1987) . Impairments in cognitive functioning and behavioral disturbances often serve as significant impediments to independent li~ing and employment (Hoffay & Lewis, 1989; McKinlay, Brooks, & Bond, 1983) . Although the effects of severe traumatic brain injuries are much more devastating on employme~t, even mild traumatic brain injuries can occasionally result in serious disruption in behavioral adaptation resulting in disability (Binder, 1986; Jennett, 1976; Vogenthaler, 1987) .
Head injuries result from a rapid acceleration of a stationary or slower moving head by a moving object (acceleration injuries) or by a rapid deceleration of the head as it comes into contact with a stationary or slower moving object (deceleration injuries) (Levin, Benton, & Grossman, 1982) . Motor-vehicle accidents account for nearly half of all traumatic brain injuries (Vogenthaler, 1987) .Ammd estimates of traumatic brain injuries in the United States range from 500,000 to several million (Conboy, Barth, & Boll, 1986; Krauss & Nourjah, 1988) . The economic costs of all head injuries, once estimated at $4 billion annually in the 692 D. A. Goran et al. United States (Kalsbeek, McLaurin, Harris, & Miller, 1980 ) is assumed to approach $25 billion annually (U.S. Department of Health and Human Services, 1989) .
THREATS TO EMPLOYMENT
Traumatic brain injury has been associated with a significant increase in unemployment (Fabiano & Crewe, 1995; Gamboa, 1994; Oddy & Humphrey, 1980; Thomsen, 1984) . This is due to any number of medical, physical, cognitive, psychosocial, and behavioral deficits that have been extensively documented (Brooks, McKinley, Symington, Beattie, & Campsie, 1987; Guilmetter, 1991; Levin, 1985; Lezak, 1978 Lezak, , 1995 Pribam & McGuinness, 1975; Prigatano, 1987; Ross, 1971; Ross & Mesulam, 1979; Wehman & Goodall, 1990) . Even for those who are able tcj return to employment, one third or more will experience considerable difficulty, resulting in reduced productivity, frequent job changes, and lowered levels of responsibility (McMahon & Flowers, 1987) .
Estimates of employment following traumatic brain injury are highly variable and differ in terms of sampling, severity of injury, definition of employment, and the time postinjury in which the study is completed (Fabiano & Crewe, 1995) . This is exemplified in unemployment figures ranging from 10% to 35Y0for those with mild injuries (Denny-Brown, 1942 , 1945 Fahy, Irving,&. Millac, 1967; Fraser, Dikmen, McLean, & Temkin, 1988; Rowbotham, MacIver, Dickson, & Bousfield, 1954) , to 70% to 85% for those with severe injuries (Brooks et al., 1987; Rimel, Giordani, Barth, Boll, & Jane, 1981; Thomsen, 1984) .
Some authors have indicated an inverse relationship between employment and severity of injury indices, such as length of coma and posttraumatic amnesia (Kaplan, 1988; Teasedale & Jennett, 1974) . Others have suggested a positive relationship between neuropsychological status and employment following traumatic brain injury (Ben-Yishay & Diner, 1983; Fraser et al., 1988; Heaton, Chelume, & Lehman, 1978; Prigatano et al., 1984) . While premorbid employment characteristics are thought to impact employment following traumatic brain injury, there have been few studies that have examined the relative contributions of premorbid employment factors, severity of injury, and neuropsychological status (Fabiano & Crewe, 1995) .
WAI;S-R AND THE INDIVIDUAL ABILITY PROFILE
The WAIS-R (Wechsler, 1984) has been cited by a number of authors as having utility in the assessment of vocational employability (Heaton et al., 1978; Prigatano et al., 1984) . Specifically, the Individual Ability Profile (IAP) (Dean, 1982 (Dean, , 1983 Kaufman, 1990) system, developed to assist in the clinical interpretation of the results of the WAIS-R, has been cited as possessing clinical utility in vocational decision making (Dean, 1983) and is seen as superior to idiosyncratic interpretations. The IAP presents a system for regrouping WAIS-R subtests into 12 categories. Of the 12 categories, the three groupings of Abstract Reasoning, Social Comprehension, and Remote Memory appear to have particular relevance in assessing traits relating to vocational behaviors within the head-injured population.
In a previous empirical study, the variables most predictive of successful employment following severe traumatic brain injury were measures of intellectual functioning derived from the WAIS-R (Fabiano & Crewe, 1995) . Premorbid factors, such as years of education, occupational status, and estimated premorbid IQ derived from the regression equation from Barona, Reynolds, and Chastain (1984) , had no statistical correlation with employment based upon a discriminant i"unctionanalysis. Those variables that were statistically correlated with successful employment were the IQ values and specific subtest scores from the WAIS-R. An examination of return to work factors found that those individuals who returned to work within 2 years and who retumt:d to the same employer following a severe traumatic brain injury, had significantly higher IQs postinjury than those who returned to work beyond 2 years or with a new employm (Fabiano, Crewe, & Goran, 1995) . Furthermore, those successful candidates earned a significantly higher wage. Based upon the promise of the predictive value of psychometric data on employment following severe traumatic brain injuries, the same population was subjected to a discriminant function analysis based upon the IAP profile (Table 1) .
METHODS

Subjects
The study was limited to subjects who had suffered severe traumatic brain injuries with a minimum length coma of 24 hmrs. Subjects were selected from three Midwestern postacute rehabilitation facilities that pro}ided comprehensive services to persons with traumatic brain injury. Files of 126 consecutive admissions were identified that met the criteria of having incurred a severe traumatic brain injury (length of coma at least 24 hours) sustained at least 1 year prior to selection. Of those files identified, 94 subjects (75%) agreed to participate in the study. Medical records wem examined and each of the subjects completed a structured telephone interview to provide current information related to employment status. The length of coma was corroborated by medical records with considerable variability in how the depth of coma was discerned. The Glasgow Coma Scale Rating was rarely provided.
The demographic statistics :.ndicated that 68 subjects were male (72.3%) and 26 were female (27.7%). The average age at the time of the injury was 26 years old, and subjects had nearly 13 years of education or the average (M = 12.9 years). Subjects were nearly 6 years postinjury on average (M = 58 months). Subjects had all suffered severe traumatic brain injuries with periods of coma averaging 20 days for the sample (R = 1-60 days, SD = 20.2 days). The distribution of accident types included motor-vehicle accidents (78.7%), falls (6.4%), motorcycle accidents (6.4%), bicycle-vehicle accidents (4.3%), and pedestrians struck by vehicles (4.3%).
Prior to the injuries, 71 sub:ects (75.6%) were employed on a full-time basis, 8 (8.5%) were employed part-time, 6 (6.4?6) were enrolled in high school, 7 were enrolled in college (7.4%), and only 2 (2.1%) s~bjects were neither employed nor in school. Premorbid (Table 2) .
Data Analysis
In view of the goal of determining the relative contributions of a number of psychometric variables (emphasis placed on the WAIS-R and IAP) in relation to employment following traumatic brain injury, the following analyses were performed on the data: 1. A discriminant function analysis was performed utilizing WAIS-R and IAP variables with known employment outcome groups. 2. A second disc:riminant function analysis was performed utilizing a limited number of WAIS-R and IAP variables with employment outcome groups.
RESULTS
Predicting Employment Categories
A discriminant function analysis was performed on a number of psychometric variables to discern how accurately they predicted the employment groups. Previous results indicated that the part-time emplclyment group was indistinguishable from the unemployed group on a number of important psychometric measures, that is, Full Scale IQ, Prediction Points. Consequently, the part-time employed group was combined with the unemployed group before the discriminant function analysis was performed. The prediction entailed the discrimination between those who were employed on a full-time basis or successfully enrolled in college from those who were employed part-time, involved in supported or sheltered employment, or unemployed.
The equation indicated that the independent variables of the IAP groupings and IQ scores had the strongest relationships with employment following severe traumatic brain injury.The overall equation yielded a Wilk's Lambda of .55 and correctly classified those subjects into full time employment or successful college enrollment with 92?loaccuracy and those not competitively employed with 82% accuracy. Table 3 provides the results of the univariate statistics indicating the degree of correspondence between the independent variables and the employment grouping. A review of the independmt variables used for the discriminant function equation indicated that the independent variables of Abstract Reasoning, Social Comprehensicm, and Remote Memory under the IAP system and Full Scale IQ had the strongest relationships with employment following severe traumatic brain injury. Therefore, a second discriminant function analysis was performed, which utilized these four variables. In turn, this allowed for the inclusion of 13 more subjects in the analysis. The prediction entailed the discrimination between those who were employed cm a full-time basis or successfully enrolled in college from those who were employed part-time, involved in supported or sheltered employment, or unemployed. The discriminant function with a Wilk's Lambda of .66 accurately predicted those subjects who were employed full time or successfully enrolled in college with 83Y0 accuracy. Subjects were correc:ly classified into the second group comprised of part time or noncompetitively employed subjects with 73% accuracy. This yielded a reasonably accurate level of classification and the equation offers predictive value well above chance. Table 4 provides the results of the univariate statistics indicating the degree of correspondence between the independent variaoles and the employment grouping.
DISCUSSION
The results indicate that competitive employment following severe traumatic brain injury is an ambitious endeavor. While 98% of the subjects sampled were either employed or in school premorbidly, 439i0of th? subjects were unemployed postinjury. Those employed full time or successfully enrolled in college were clearly discernible in terms of group means and prediction analyses compared to the other autcom~groups. Marty subjects who were unemployed were indistinguishable from those who were employed cm a part-time basis in terms of psychometric scores. This seems to suggest that many of the unemployed subjects may have been candidates for part-time employment. The variables most predictive of employment were psychometric measures, thus highlighting the useful role of neuropsychological testing in assisting in vocational rehabilitation planning. In particular, this trend was most clearly seen for the variables of Abstract Reasoning, Social Comprehension, and Remote Memory under the IAP system. They yielded the strongest relationships with employment following severe traumatic brain injury, even ranking higher than Full Scale IQ.
There are a number of limitations of the study. Medical records reviewed from the participating facilities were often incomplete or highly variable in the data reported. For example, two of the :subtests from the WAIS-R were excluded routinely from one of the facilities (Comprehension, Object Assembly). In turn, the subject to variable ratio in the first discriminant function analysis was low thus detracting from statistical power and the related results. The second discriminant function attempted to improve this limitation with a substantial increase in this ratio (13:1) and increase in sample size. Psychometric indices were limited to the WAIS-R and inclusion of other neuropsychological measures may have contributed further to the prediction of employment.
These limitations withstanding, the results do support the finding that observable differences exist between subjects in various employment categories following severe craniocerebral injury. These findings emphasize differences in neuropsychological abilities that subsequently affect employability. The findings offer promise in assessing employment outcomes based on neuropsychological data and its practical utility in vocational planning. It must be recognized, m Kay, Cavallo, Ezrachi, and Newman (1988) have highlighted, that predication for any pu-ticular case is a matter of probability. Statistics based upon group trends should assist but not determine decision making for any particular case.
